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1.

MACHOPT PABOUYEH MPOI'PAMMBI YYEFHON JUCHUIJIUHBI
EH.01 MATEMATHUKA

1.1. ObdaacTh npuMeHeHus padodeil MPOrpaMMbl

PaGouas mporpamMmma y4eOHOW MUCIMILIMHBI SIBISICTCS YaCThIO MPOTPAMMBI
MOJTOTOBKH CHEeUaiucToB cpeaHero 3BeHa (nganee - [IIICC3) B cooTBEeTCTBUM C
®I'OC CIIO no cnernuansaoctu 35.02.05 ArpoHomus.

1.2. Mecto yueOHo# qucuuniudbl B cTpykrype IHIICC3

JucuumuiiHa BXOJMT B MaTeMaTUYeCKUW W OOIIMA €CTECTBEHHOHAYYHBIM
y4eOHBIN [IUKI.

1.3. Heau u TpedoBaHMs K pe3yabTaTaM OCBOECHHS AU CHUNINHBI
W3ydyeHne [UCHUIUIMHBI HAmNpaBlieHO Ha (QopMupoBaHuE oOOmUX U
npo(decCuOHATBHBIX KOMIETEHIINH, BKIIOYAIOIINX B c€0sl CIIOCOOHOCTH:

OK 01. Beibupars cmocoObl pemieHds 3anad  npodecCroHAIbHON
JESITENIbHOCTH IPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBpEeMEHHBIE CpEACTBA TMOWCKA, AaHAIW3a |
UHTepIpeTanuyu HHGopMaui U HHHOPMAITMOHHBIE TEXHOJIOTHH ISl BBIMOJIHEHUS
3a7a4 MpoQecCuOHAIbHOM 1eATEIbHOCTH;

OK 03. IImanupoBaTh U peaqnu30BbIBAaTH COOCTBEHHOE TMPO(dEecCHOHAIHHOE
U JUYHOCTHOE  pa3BUTHE,  NPEANPHHUMATEIBLCKYIO  JIEATEILHOCTH B
npodeccuoHampHOM cdepe, UCIOoTB30BaTh 3HAHKS IO PMHAHCOBOW TPAMOTHOCTH B
Pa3ITUYHBIX KU3HCHHBIX CUTYAIUAX;

OK 04. DddexTtnBHO B3aUMOJEHCTBOBATh M PabOTaTh B KOJUICKTUBE H
KOMAaH/IE;

OK 05. OcyuiectBidarh YCTHYI0O W TNHCBMEHHYK) KOMMYHHKALUIO Ha
rocyJapCcTBEHHOM si3bike Poccuiickoit @eaepanuu ¢ y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOI'O KOHTEKCTA,;

OK 09. Tlonmp3oBaTbes — mpodeCCHOHAIBHONW  JOKYMEHTAIlMEW  Ha

rocyaapCTBCHHOM U HHOCTPAHHOM A3bIKaX.
MK 2.2. YcTaHaBMBaTh KaneHJapHble CPOKM MPOBeAeHMst TEXHOMOMMUYECKUX

orepaLmii Ha ocHoBe onpe/eneHnst PeHONOrMYecknx a3 pasBUTUS pacTeHNIA;

MK 2.9. NpoBoanTb aHann3 U 06paboTKy MHMoPMaLMK, NOTYYEHHOI B Xoae
npouecca  pasBWTWS  pacTeHWid, W  paspabaTbiBaTb  MPEANOXKEHWUS MO
COBEPLLEHCTBOBAHMIO TEXHOMOMMUECKMX MPOLIECCOB B PACTEHNEBOACTBE.



B pe3ynbTate 0CBOEHUSA ANCUMNNHBLI 00YYarOLLMIACA AO/KEH YMETb:

- BrpmonsATe oOnepanuu Hax MaTpUIAMU M pPElIaTh CHCTEMBI JIMHEWHBIX
YPaBHEHUM.

- [Tos1b30BaThCS NOHATHUAMHU TEOPUHA KOMIUIEKCHBIX YUCEIL.

- [IpumensaTs MeToab! U hepeHIInaTbHOTO U UHTETPATbHOTO UCUUCIICHHUS.

- Ucnonb3oBaTh MeTObI (P GEPEHITUPOBAHNS U UHTETPUPOBAHUS JJI PEUICHUS
IPAKTUYECKUX 3a/1a4.
- PacknanpiBath pyHKIMH B TpUroHoMeTpudeckuit psiia Oypre.

- Pemats npuknaanble 3agaun B 001acTy Ipo(eCCHOHATBHOM JeSITENbHOCTH.

B pe3ynbpTaTe 0CBOCHUS JUCHUILTUHBI 00yYaIOIUNACS JOJIKEH 3HATh:
- OCHOBBI JTUHEHHOU anTeOphl U AHATUTHYECKON T€OMETPUH.
- OCHOBBI TEOPUH KOMILJIEKCHBIX YHCET.
- OcHOBBI AU(GEepeHIINATEHOTO U UHTETPAIbHOTO HCYUCIICHUS.
- OCHOBBI TEOPUH YUCIIOBBIX PSAJIOB.
- 3HaueHUue MaTeMaTHKU B NMPOQPECCHOHATBHON AESITENbHOCTH U NMPU OCBOCHUU
npoQecCHOHATLHON 00pa30BaTEIbLHOM MPOTPAMMBI.
- OCHOBHBIE MaTeMaTUYECKHME METOJbl PEIICHMs] MPUKIAHBIX 3a7a4 B 001acTH
npodeccuoHaTbHOM NeSTEIBHOCTH.

1.4. KoJiM4ecTBO 4YacOB HA OCBOEHHE MPOrpaMMbl YUYeOHOH AUCHHUINJIMHBI:
MaxkcruManpHOM yueOHOM Harpy3ku oOydatomerocs 86 gaca, B TOM 4uce:
00s3aTenbHON ay IMTOPHON yueOHOM Harpy3ku oOyuatomierocs 64 daca;
CaMOCTOSITENIbHON paboThI 0OyUatolerocs 22 yaca.



2. CTPYKTYPA U COJIEP’)KAHUE YYEBHOM JUCIHUILIUHBI

2.1. O0beM yueOHOM JUCIUIJIMHBI U BU/IbI Y4eOHOH padoThI

Bua yuyeOHoii paGoThI O0beM yacoB
MaxkcumasibHas yueOHasi Harpy3Ka (Bcero 1o nporpamMme JMCUHUIIHHBI) 86
Oobs3aTesbHAsI ayIUTOPHAS Y4eOHast HAarpy3Ka (Bcero) 64
B TOM YHCJIE:
JEKLUUHU, YPOKH 62
MPAaKTUYECKUE 3aHATHUS 40
CamocrosiTesbHas padoTa odyuaromerocs (Bcero) 22
IMpomeskyTouHasi arrectamus B popme ANPHePeHLNPOBAHHOIO 3a4eTa -




2.2 TemaTuuecKuii NJiaH u cojep:kanue ydyeoHou nucuumianabl EH.01 MaTtemaTnka

HaumenoBanue Conep:kanue y4eOHOTr0 MaTepuasia, JJabopaTopHbie U NPAKTHYECKUE 3aHATHS, Oo0bem YpoBenn Koabi
pa3aesioB U TeM camMocCTosiTe/IbHAsA padoTa o0ydarouierocs, Kypcosasi padora (npoekr) (eciu 4acoB OCBOCHHUSl | KOMIIETeHLHI,
npedycmompenslt), MHbIe BUIbI Y4e0HOI pad0oThl B COOTBETCTBUM C Y4eOHbIM ¢dopmupoBanu
JIAHOM 10 KOTOPBIX
crnocodcTByeT
3JIEMEeHT
MPOrpamMMbI
1 2 3 4 5
Pazjnen 1. OcHOBBI TMHEITHOI aJare0pbl 22 OK 01 - 05,
Tema 1.1 Copep:xanue yueOHOro MaTepuaJia 8 OK 09
Martpuusbl. Marpuubl, OCHOBHBIE TOHATHA. Buasl Marpull. JIMHEHHbIE onepanuy HaJ MaTpHLIAMU. 4 1 IK 2.2
Onpenenureib Onpenenurenu  2-ro u 3-ro mopsiaka. CpoiictBa ompexaenuteneil. Bwrauncnenue 1K 2.9
KBaJIPaTHOI onpeaenuTenen
MaTpHLbI IpakTueckoe 3ansitue Nel JluHeitHble onepanyy HaJ MaTPHUIIAMH. 2 2
IIpakTyeckoe 3ansitue Ne2 Beraucienue onpeaenuTeseil BTOporo U TPEThEro NopsiiKa 2 2
Tema 1.2 Conep:xanue yueOHOTo0 MaTepuasia 14
Cucremsl OCHOBHBIE TIOHSTHSI CHUCTEMBl JHMHEHHBIX YypaBHeHHH. OIHOPOAHBIE M HEOJHOPOIHBIE 4 1
JIMHEHHBIX CUCTEMBbl JTMHEHHBIX ypaBHeHHH. OCHOBHAs MaTpHlla M pacIIUpeHHas MaTpulla CHCTEMBL.
aJredpamdecKux | MaTpuyHas 3amich CHCTEMBI JHHEWHBIX ypaBHeHUH. COBMECTHAs U HECOBMECTHAs CHCTEMBI
YPaBHeHHUi1 ypaBHeHHH. MeTos TociieIoBaTenbHOTO UCKITFOUEHNsT Hen3BecTHhIX (Metoxa ["aycca). Merton
Kpamepa. CucteMsl TMHEHHBIX ypaBHEHUH B Kypce "DJIeKTpoTexHHUKa' .
IIpakTuueckoe 3ansaTne Ne3 PenieHrie cucTeM JTMHEWHBIX ypaBHEHHH MeTooM ["aycca 2 2
IIpakTHyeckoe 3ansitue Ne4 PemieHne cucreM TUHENHBIX ypaBHEHUHA MeTotoM Kpamepa 2 2
IIpakTuueckoe 3ansaTre NeS CucteMbl TMHEHHBIX YpaBHEHH B Kypce "DIeKkTpoTexHuKa" 2 2
CamocTtosiTeibHasi padoTa oOyuyarommxcs Nel «PemieHne cucreM JHHEHHBIX YpaBHEHUH 4 3
Pa3IUYHBIMU METOIaMID
Pa3gen 2. OcHOBBI TeOPHH KOMILJIEKCHBIX YHCe 14
Tema 2.1 | Conepsxanne yueGHOro MaTepuaJa 14 OK 01 - 05,




KommuiekcHbie Onpeznenenne KOMIUIEKCHBIX drcell. ['eomeTpruueckoe M300pa)keHHE KOMIUIEKCHBIX YHWCed. 4 1 OK 09
yucjIa Momyie 1 apryMeHT KOMIUIEKCHOTO 4mcna. AnreOpamdeckas (GopMa KOMIIEKCHOTO YHUCTA. MNK2.2
JeiicTBuUs HaJ KOMIUIEKCHBIMH YWCIIaMH B anreOpandeckoil gopme. TpuroHomeTrpuueckas MK 2.9
¢dopma 3anmMcH KOMIUIEKCHOTO 4YHCIA, MEPEXOA OT OJHOW (OopMBI 3ammcH B APYTYIO.
[loxazarenpHas opma 3anmMcy KOMILIEKCHOTO YHCIIa, MEpexo OT OJHOH (OpPMBI 3allicH B
npyryto. IIprMeHeHne KOMITIEKCHBIX YHCeN MPH pacueTe GU3NUECKUX BEIUYHMH: pacuér
Pa3NUYHBIX XapaKTEPUCTUK IEKTPHUUECKHX IIeTIel MepeMEHHOTO TOKa
IpakTuueckoe 3anssTHE Ne6 300parkeHHEe KOMIUIEKCHBIX YHCENl Ha IUIOCKOCTH. JlercTBus 2 2
Ha/l KOMIIEKCHBIMU YUCIIaMH B alreOpandeckor Gopme.
IpakTnyeckoe 3ansaTue Ne7 IlepeBoj KOMIUIEKCHBIX YMCEN M3 OJHOM (POpMBI 3aIlUCH B 2 2
apyryto. JleficTBus Hal KOMIUIEKCHBIMH YMCIIaMH B Pa3IMYHbIX (JOpMax 3aIlvcH.
IIpakTuyeckoe 3anatue Ne§ KowmrekcHele umciia B Kypce 3JEKTPOTEXHHKH. PereHue 2 2
KBaJpaTHBIX YpaBHEHHH C JACHCTBUTENBHBIMH KO3(PUIMEHTAMH H OTpPHUIATEIbHBIM
JUCKPUMHHAHTOM
CamocTrosiTeibHasi padoTa oOy4yarommuxcsa N2 «PemieHne 3aay Ha TeoMETpHUUECKOE 4 3
IIPEJICTaBICHNE KOMIJIEKCHOTO YHCIIa»
Pa3znes 3. OCHOBBI AaHAJIMTHY €CKOIi reoOMeTpUHU 12
Tema 3.1 Conepxanue y4edOHOro MaTepuaJia 12 OK 01 - 05,
Anamutudeckasa | Onpenenenue Bexropa. Omepanuu Haj BEKTOpamH, MX cBoiictBa. IIpsmast Ha miiockocTw. 4 1 OK 09
reoMeTpus Ha YpaBHeHHe TpsSMOH Ha TIOCKOCTH. KprBbIe BTOPOTO MOPSAKA: OKPYKHOCT, DJUIHIIC, MK 2.2
IJIOCKOCTH runep6ona, mapadoa. AK 2.9
IIpakTnyeckoe 3ansitue Ne9 Bekropsl 1 npsmMasi Ha IIIOCKOCTH. 2 2 '
IIpakTuueckoe 3ansaTie Nel0 Kpussie Broporo nopsaka 2 3
CamocTtosiTesibHasi padota oOyuawommxcss Ne3 «Pemenme 3agad Ha COCTaBICHHE 4
Pa3IMYHbIX YPABHEHUN IPSMBIX»
Paznen 4. OcHOBBI MaTeMATHY€CKOT0 aHAJIH3A 26
Tema 4.1 Copep:xaHue y4e0HOro MaTepuaJjia 8 OK 01 - 05,
Teopus npenenos | I[Ipenen ¢ynkuun B Touke. CBOHCTBa mpenena. 3aMedarenbHble MpeAensl. Packpeitue 4 1 OK 09
byHxuumii u HeolmpeieneHHocTel. HenpepbiBHbIE QyHKIMKM U UX cBoiicTBa. OIHOCTOPOHHHE MPECTBI.
HenpepbIBHOCTh | Touku pa3pbiBa, X KIaccuUKaIus
(yHkun MpaxTnyeckoe 3ansitue Nell Brranciienue nipenenoB QYHKIIMHA B TOYKE U HA 2 2
0ECKOHEYHOCTH.
[pakTnueckoe 3ansitne Nel2 VccnenoBanne GpyHKIMU Ha HeNpepbIBHOCTD. Onpeenenne 2 2
TOUEK pa3pbiBa PyHKIMU U XapaKTepa UX pa3phiBa
Tema 4.2 Copep:xaHue yueOHOro MaTepuaJia 7 OK 01 - 05,




Juddepenuuans | Onpenenenue NpPoU3BOAHON, €€ reoMeTpuueckuii u ¢usndeckuit cmbica. [IpaBuia 4 1
Hble ncuncjaenus | aupdepenimponanus. [IponsBoanas cinoxxHoi Gyskiwm. [Ipon3BoaHbIE BEICIINX TOPSIKOB. OK 09
(pynxuum ogHoit [IpuMeHenne TPOM3ZBOAHON K HAXOXKICHUIO O3KCTPEMYyMOB (YHKIHMH. BBITyKIIOCTS, MK 2.2
NeWCTBUTENLHON | BOrHYTOCTh Tpaduka QyHKIMH, Touku meperrda. [lomHoe ucciemnoBanue (QyHKIMHA U MK 2.9
nepeMeHHOM noctpoeHue rpagukoB. [IpunoxeHne MpOU3BOAHON K PELICHUIO MPUKIAAHBIX 337a4 W 3a7a4 '
npodeccCHOHATEHON HanPaBIeHHOCTH
IIpaxTnyeckoe 3ansitue Nel3 Boruncnenue npon3BoaHbIX 1 2
IpakTnueckoe 3ansatue Nel4 JluddepennmpoBanne (yHKITHH. 1 2
IIpakTuyeckoe 3ansaTHe Nel5 Perrenue npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO IPOU3BOTHOM 1 2
Tema 4.3 Copep:xaHue yu4eOHOro MmaTepuaJjia 11
HNHaTerpaabHoe Heomnpenenennpiii nHTETpast U ero cBoiictBa. OCHOBHbIC TaONMYHBIE MHTETrpPaibl. MeTombl 4 1 OKO1-05,
HCYHCJICHUEe HWHTETPUPOBaHUS (HEMOCPEICTBEHHOE WHTETPUPOBAaHHUE, BBEACHHWE HOBOW IEPEMEHHOM - OK 09
¢byHKuun oHO METOJ] TOJCTAaHOBKM, WHTEIPUpOBaHHME IO dacTsM). OnpeneneHHbId HWHTErpal U €ro MK 2.2
JAEACTBUTEJILHOM | reomeTprueckuii cmbicia. OcHOBHas (opMyja HHTETPATBHOTO HCUYHUCICHUS - (opmyia MnK2.9
nepeMeHHOMI Hrrorona-Jleitonunia. OCHOBHBIE CBOWCTBA M METOJIBl BBIMUCIICHUS OIPENCICHHOTO
HHTerpaia. BerunciieHre reoMeTpuIeckux, MEXaHHIECKHUX U MEKTPOTEXHUUECKUX BEJTUUUH C
ITOMOIIIBIO ONPEIENEHHOI0 HHTEeTpasa
IIpakTueckoe 3ansitue Nel6 Brrancinenne HeonpeaeeHHBIX HHTETPAIOB 1 2
IpakTnyeckoe 3ansitue Nel7 MeTozap! BBIYMCIIEHHS OTIPEAEIICHHOTO HHTErpaa. 1 2
IIpakTnyeckoe 3ansitue Nel8 Perenne npukiagHbIX 3a7a4 ¢ MOMOIIBIO HHTErpajia 1 2
CamocrosiTesqibHasA padoTa odyqarommuxess Ned «Bpruucnenue momaneii 1 00beMOB € 4 3
ITOMOIIIBIO ONPEAEIEHHOI0 HHTETpaa
Pa3nen 5. DiieMeHTHI TEOPUH PSIIOB U TAPMOHNYECKOTO aHAJIN3A 12
Tema 5.1. Conep:xxanue yueOHOro MaTepuaJia 12
OcHOBBI TEOPUH Omnpenenenue uncnoBoro psaga. CpoiicTBa psanoB. CXOAUMOCTh YUCIOBBIX PsioB. [Ipu3Haku 4 1 OK 01 - 05,
YHCJIOBLIX PAAOB | CXOIMMOCTH 3HAKOIOJOKUTENBHBIX PSAIOB: NPU3HAK CpaBHEHHWs, mNpu3Haku Komm wu OK 09
Janambepa. OyHKIMOHABHBIE U CTENICHHBIC PSAABL, 00JACTh CXOIMMOCTH CTEIICHHOTO psiaa. MNnK2.2
Pan Teitnopa u Maknopena. Psg @ypee. [Ipocteie u cnoxkabie rapMOHUKH. ClioskKeHHE MK 2.9
rpa)MKOB TapMOHMYECKHUX KOJIeOaHuUit
IMpakTuueckoe 3ausitue Nel9 MccnenoBanue cX0QUMOCTH YUCIIOBBIX PSAIOB. 1 2
MpaxTnyeckoe 3ansitue Ne2( Paznoxxenne QyHKIMNA B TpUrOHOMETpUUECKU psit Dyphe 1 2
CamocTtosiTeibHast paGoTa odyuarommxces NeS Coobmenue «Psn Maknopera» 6 3
IMpomexkyTouHast aTrecTanus - ANPHePeHLNPOBaHHbIN 3a4eT -
Bcero: 86




3. VCJOBUSI PEAJM3ALMA TPOTPAMMBI YUYEBHOIM
TV CTUTLIMHBI

3.1. TpeOGoBanuss K MHHMMAJbHOMY MAaTepPHAJIbHO-TEXHUYECKOMY
o0ecre4yeHU 0 Y4eOHOM M CHUTIHHbI

Peanuzamuss mporpaMMbl JAMCHMIUIMHBI TpeOyeT Haauuus  ydeOHOro
KaOWHEeTa MaTeMaTUKU AJI MPOBEACHUS MPAKTUUECKUX 3aHATHI, TPYNIOBBIX U
WHJUBUYAIbHBIX KOHCYJIbTAllUW, TEKYLIEro KOHTPOJS U IMPOMEXKYTOYHOU
aTTECTALINH.

O6opynoBaHue:

- pabouee MeCTO MPEeToaBaTeNs;
- CIIeUAIM3UPOBaHHAs MeOeb (CTOMbI, CTYJIbS MO KOJIMYECTBY 00yHAIOIIUXCS);
- IOCKa yYeHHYEeCcKasl.
Texuuueckue cpeacTsa 0Oy4eHUs:
- KOMIIBIOTEPHI;
- MYJIbTUMEIUNHBIN IIPOEKTOP, IKPaH.

Y4eOHO-HaTISIMHBIE TIOCOOMS: TUTaKaThl, ydeOHO-HATISIHBIE TOCOOUS,
o0OecreynBaOIIMe TEMAaTUYECKUe WUIIOCTpalluM 1o paboued mporpamme
JUCLUUIIMHBL, B TOM 4HCIE, BHACO-ayJIMO MaTepuaibl, KOMIIBIOTEPHBIE
MpPE3EHTALUU.

KoMmbproTeppl MMEIOT JOCTyH K 3JIEKTPOHHO-OMOIMOTEUYHBIM CHUCTEMaM,
BBIXOJ B IJ100abHYIO ceTh MHTEpHET, OCHAIIEHbI JTULEH3UOHHBIM IPOrPaMMHBIM
o0ecreyeHueM.

3.2.Y4eOHO0-MeTOoquYecKOe U uHopManMOHHOE odecrneueHmne
peasM3anuu y4e0HO! JUCUUIIINHbI

OcHoBHBbIE yUeOHbIEe U3IAHUS

1. Komee A.C. Jluneiinas anrebpa [DJIEKTpOHHBIN pecypc]: yueOHOe
nmocoone mia CIIO/ KomeeB A.C., Mensenesa M.A., Hwukonop O.N.—
OnekTpoH.TekcToBbie naHHble.— CaparoB, ExarepunOypr: IIpodobpaszoBanue,
Vpaneckuii penepanbubiii  yauBepcuter, 2023.— 108 c.— Pexum pocryma:
http://www.iprbookshop.ru/— 9BC «IPRbooks»

2. boromonos H.B. Ilpaktuueckue 3ansatus no Mmarematuke. B 2-x 4. Y.1:
yueb6.nocobue s CIT1O /H.B. boromonos.- 11-e u3a., nepepalb. u gom.- Mocksa:
N3n-Bo Opaiit, 2023. - 326¢. - (Cepust:Ilpodeccuonansnoe obpazoBanue). ISBN
978-5-534-08799-4

3. boromonos H.B. Ilpaktuueckue 3anstus o matematuke. B 2-x 4. Y.2:
yueb.nocobue s CITO /H.B. boromonos. - 11-e u3z., nepepad. u pomn.- Mockaa:
N3n-Bo FOpaiit, 2023.- 251c.- (Cepus:Ilpodeccrnonansaoe obpazoanue). ISBN
978-5-534-08803-8

4. boromosoB, H. B. Maremaruka: y4yeOHHUK [UII  CpPEIHErO

npodeccuonansHoro odpazosanus / H. B. boromornos, I1. . Camoiinenko. — 5-e
u31., nepepad. u non. — Mocksa : U3gatensctBo Opaiit, 2023. — 401 c. —
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(ITpodeccuonanpaoe obpazoanue). — ISBN 978-5-534-07878-7. — Texkcr:
anekTpoHHbil // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

5.  boromonos, H. B. Marematuka. 3anaun ¢ pemenusiMu B 2 4. Hactsb 1:
yueOHOEe IocoOMe g cpeaHero mnpodeccroHanbHoro obpasosanms / H. B.
boromomnoB. — 2-e¢ usm., ucnp. u gon. — Mocksa : M3garensctBo FOpaiit, 2023.
— 439 c. — (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09108-3. —
Texkcr : anextponnsii / OBC KOpaiit [caiit]. — URL.: https://urait.ru/

6. bBboromonos, H. B. Marematuka. 3anaun ¢ pemeHussMu B 2 4. Yactsp 2 :
ydeOHoe Mmocodue sl cpeaHero mpodeccuonaabHoro obpasosanus / H. B.
boromonoB. — 2-e u3n., uctp. u gon. — Mocksa : MznarensctBo FOpaiit, 2023.
— 320 c. — (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09135-9. —
Texkcr: anekrponnstii // DBC Opaiit [caiit]. — URL: https://urait.ru/

7. boromonos, H. B. [IpakTudeckue 3aHsaTusi mo mateMaruke B 2 4. YacTtb
1 : yueOHOe mocoOue st cpeaHero npodeccuoHanbHOTo oOpazoBanms / H. B.
boromonoB. — 11-e uzn., mepepab. u mon. — M.: IOpaiit, 2023. — 326 ¢c. —
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-08799-4. — Teker
anekTpoHHbI // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

8. boromonos, H. B. IlpakTudeckue 3anstus mo matematuke B 2 4. Yactp
2 : yuyeOHOe mocoOue i cpenHero npodeccroHanbHOro oodpazoanus / H. B.
boromosnoB. — 11-e uzn., mepepad. u mon. — M.: [Opaiit, 2023. — 251 ¢. —
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-08803-8. — Teker
anektponHsii // DBC Opaiir [caiit]. — URL: https://urait.ru/

9. Twucun, B. b. Maremaruka. Ilpaktukym : ydyeOHOE mOocOOHe st
cpeanero npodeccruonanbHoro oopazosanus / B. b. I'mcun, H. I1I. Kpemep. — M.:
FOpaiit, 2023. — 202 ¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-

9916-8846-8. — Tekcr: oanekrponnsni // DBC IOpaiir [caiit]. — URL:
https://urait.ru/

I[OHOJIHI/ITGJILHLIC y‘leﬁﬂble H3TaHUA

10. lopopeeBa, A. B. Maremaruka: y4eOHMK JJI1  CpPEIHErO
npodeccuoHanbHoro obpazopanus / A. B. JlopodeeBa. — 3-¢ uza., nepepad. u
non. — M.: FOpaiit, 2023. — 400 c¢. — (IlpodeccnonanpHoe obpazoBaHue). —

ISBN 978-5-534-03697-8. — Tekct: anektponnsidi // DbC HOpaiit [caiiT]. —
URL.: https://urait.ru

11. lopoeera, A. B. Marematuka. COOpHUK 3a/1a4: Y4€OHO-TIPAKTUYECKOE
nmocobue s cpeaHero npodeccruonanpbHoro odpazosanus / A. B. JlopodeeBa. —
2-¢ m3a1. — M.: FOpaiit, 2023. — 176 c. — (IlpodeccnonansHoe oOpa3oBaHue). —

ISBN 978-5-534-08796-3. — Tekct: anektponnsiii // DbC Hpaiit [caiiT]. —
URL: https://urait.ru

12. UupopmaTuka W MaTeMaTHKa: Y4EOHHK M TPAKTHUKyM JUIsI CPEIHEro
npodeccuonansHoro oo6pazosanus / A. M. ITlomos, B. H. Cornukos, E. U.
Haraesa, M. A. 3aiiues; noa penakuueir A. M. TlonoBa. — 4-e uzn., nepepad. u
non. — M.: FOpaiir, 2023. — 484 c. — (IIpodeccuonansuoe obpazoBanue). IbC
FOpaiir [caiiT]. — URL: https://urait.ru/
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HNuTepHer — pecypcsl

13. Math.ru: Marematuka u oopaszoBanue - htpp:\\www.math.ru

14. T'azera «Martemaruka» M3narenbckoro noma «IlepBoe ceHTsAOps» -
http://mat.1september.ru

15. JluckpeTHas MaTemMaruka: anroputmsl — http:// rain.info.ru/cat/

16. MaremaTuka On-line:cnpaBo4yHasi UH(GOpPMAIUS B MOMOIIb CTYACHTY -
http:\\www.mathem.h1.ru

17. Marematuka B OTKpBITOM KoJuteke - hitp://www.mathematics.ru

18. MaremaTHKa B TOMOIIb ITKOJILHUKY U CTYJCHTY (TECTHI 10 MaTeMaTHKe
on-line) - http:\\www.mathtest.ru

19. MaremaTu4aeckue TIOA6I - http:\\www.etudes.ru

20. MexxayHaponuslii  MaremaTuueckuit  koHKypc — «Kenrypy» -
WWW.Kenguru.sp.ru

21. Metoauka npenoaaBanus MmatemaTrky - http:\\methmath.chat.ru

22. Mup matematruyeckux ypaBHenuii - http:\\eqworld.ipmnet.ru

23. MockOBcKasi ~ MaTeMaThyeckas  OJUMIHANa  IIKOJbHHUKOB -
http:\\Olympiads.mccme.ru/mmo/

24. O6pa3oBaTeNnbHbI MaTeMaTUUECKUH calT - http:\\www.exponenta.ru
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4. KOHTPOJIb MU OIEHKA PE3YJBTATOB OCBOEHUA

YYEBHOI TUCHUATIIINHBI

4.1. ®opMbI U METOABI KOHTPOJISI U OLIEHKHU Pe3yJIbTAaTOB 00y4YeHUs

PesynbTaThl 00yyeHus

DopMbI M METOABI
KOHTPOJISI M OLIEHKH
pe3yJbTaToB 00yYeHHust

OO01IKe KOMIIETEHLIUH:

OK 01. Bri6upats Croco0bl
npo(heCCHOHAIBHOW  J1eATENbHOCTH
pa3IMYHBIM KOHTEKCTAM;

OK 02. Hcnons3oBaTh COBpEMEHHBIE CpEICTBA IIOMCKa,
aHaJHM3a U MHTEpIpeTanuu nHGopManuu 1 HHPOPMAIOHHbBIE
TEXHOJIOTUU JJIs BBIIOJHEHHA 3aJad HpoQecCHOHATBHOM
NeSITeTbHOCTH;

OK 03. [IInanupoBaTh H pealn30BBIBaTH COOCTBEHHOE
npoeccHoHaTbHOE u JUYHOCTHOE pas3BHTHE,
HPEANPHUHUMATENECKYIO JIEATEIBHOCTE B NPO(EeCCHOHATBHOM
cdepe, NCIONB30BaTh 3HAHUS 1O (PMHAHCOBOH I'PAaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX CHTYAIHIX;

peleHus 3a71a4
MIPUMEHUTEIIBHO K

OK 04. Dd¢ddexkTnBHO B3auMonIelCTBOBATH M padoTaTh B
KOJIJICKTHBE U KOMAaH/IE;
OK 05, OcymecTBiiare  YCTHYIO H MIACbMEHHYIO
KOMMYHHUKAI[MI0 Ha TOCYJapCTBEHHOM s3blke Poccuiickoit
Qenepanuu ¢ y4eToM OCOOEGHHOCTEH  COLMAlIbHOTO U
KyJIbTypHOTO KOHTEKCTa;

OK 09. ITonp3oBaThCs MPOPECCHOHATHHON JOKyMEHTAIUEH Ha
rocyarapCTBEHHOM W MHOCTPAHHOM S3bIKAX.

MK 2.2. YcTaHaBAMBaTb Ka/eHAApHblE CPOKW MNpPOBeAeHUS
TEXHO/IOTMYECKMX  OMepauuMil  Ha  OCHOBE  ONpefefieHus

(heHONOrMyecknx a3 pasBuTUsA pacTeHWIA;

MK 2.9. lpoBogutb aHanM3 ¥ 06paboTKy MHGopMaLmn
MO/yYeHHON B XO4e npouecca pa3BUTUS  PacTeHUd, U
paspabaTbiBaTb  MPEAJ/IOXEHUS MO COBEPLUEHCTBOBAHUI
TEXHO/IOMMYECKMX NPOLECCOB B PAaCTEHWNEBO/ACTBE.

yMeTh:

- BBINOJIHATE onepauuy HaJl MaTpULAMU U PEIIaThb CUCTEMBI
JINHEWHBIX YPAaBHEHUM.

- [Tonp30BaThCS MOHATUSIMU TEOPUU KOMILIEKCHBIX YUCEIL.

- ITpumensaTs Metonbl TU((HEPEeHIINAIBHOTO U HHTETPATBHOTO
HCUYUCIICHUS.

- Hcnonb3oBate  Meroabl  nuddepeHIUpoBaHUS U
UHTETPUPOBAHUS AJI PEIICHUS MPAKTUYECKUX 3a/1ay.

Texynmii KOHTPOIIb:

- OIIPOC YCTHBIN
(ppoHTaNBHBII);

- TECTUPOBAHHUE;

- BBIIIOJIHEHHE
IPAKTUYECKON pabOThI;

Onenka pe3ybTaToB
BBIMIOJTHEHUS
CaMOCTOSITENIbHOM paboThI

[IpomexxyTouHas aTrectanus
B (hopMme 3Kx3aMeHa. Meton
MPOBEJICHUS TPOMEKY TOUHOM
aTTECTALIMU: BBIIIOJHEHHE
KOMILJIEKCHOT'O
9K3aMEHAIlMOHHOIO 3aJaHMs
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- PacknagpiBaTh QyHKINN B TPUTOHOMETpUYECKUH psit Dypre.

- Pematp nmpukinamHeie 3aauynd B 00jacTu MpodecCHoHaIbHOM
NEeSATEIBHOCTH.

3HATh:

- OCHOBBI JIUHEMHOM anreOpbl M AHATUTUYECKON T€OMETPUH.

- OCHOBBI TEOPHUH KOMIUICKCHBIX YUCEII.

- OcHoBbI MU GEPEHIMATEHOTO U HHTETPATBHOTO HCUHUCIICHHSL.
- OCHOBBI TEOPUU YHCIIOBBIX PSAOB.

- 3HaueHne MaTeMaTHKH B TPO(HECCUOHABHON NeSTeNbHOCTH U
npu  OcBoeHMH  mpodeccuoHanbHOM  00pa3oBaTeIbHOM
MPOTPaMMBEI.

- OCHOBHBIE MAaTEeMAaTHYECKHUE METOJIbI PEIICHHS MPUKIATHBIX
3aa4 B 00JIaCTH MPOGECCHOHATHHON JACSITETLHOCTH.

3amanus 10151 TEKylIero KOHTPOoJis (TeCTUPOBaHKeE)

Bapuanr 1.
1. Bnoumwmre  BMECTO  MHOTOTOYHMSI  NPAaBWIbHBIA ~ OTBET:  3allUChb  BHUJA
X — @ 4UTACTCA KAK X............ K a. BepHblii 0TBET: CTPpEMHUTCH

2. BnumunTe BMECTO MHOTOTOYMSI HPAaBUJIBHBIM OTBET: MPOU3BOAHAS (QYyHKUUU Y =
f (x) o6o3Hauaercs cuMBOIIOM ... BepHblii 0TBeT: IITPUX

0

3. B TCOPHUH IIPCACIOB IJId YCTPAaHCHHA HCOIIPCACICHHOCTHU 6, KOTOpasa BO3HHUKACT U3

— 32 IPUCYTCTBUS APOOU C MHOTOUWIEHAMH, HEOOXOIUMO ...
a) PaznenuTs yncnuTens M 3HAMEHATENb HA HAMBBICIIYIO CTENIEHb IEPEMEHHOMN
0) [loacraButh mpenenbHOE 3HaUCHHE TEPEMEHHOMN B BBIpAXKEHUE 0] 3HAKOM pe/erna
B) JlOMHOXHUTh YMCIUTENb U 3HAMEHATENb APOOU Ha COMPSKEHHOE (YUCITUTENIO WU
3HAMEHATEII0) BRIPAKEHUE
r) Pa3noxuTh yncnutens U 3HaMEHATeIb HA MHOKUTEIH *
- Bx°+7x 2%
lim =
4, x—0 7x?
a) 0*
3
0) ;

B)

F) [ee)

5. (x")'=
a)x";

0) nx",
B) nxn+1 :
F) an—l.*

7

6. (cosx)'=
14



a) Sinx; 0) cosX;
B) —SINX; * r) —COSX; T)HET BEPHOTO OTBETA.

a) ctgx; 0)

sin?x’

I') HET BEPHOI'O OTBETA.

9. Beenure 3HA4YECHUE MIPOU3BOJHOU byHKIUN
y = 3x3 — 2x% + Snpu x = —2.

Bepnblii oTBeT: 44

10. Marpwurieit Ha3bIBaeTCS:

a) TabnuIa 3J1eMeHTOoB; *

0) uncno;

B) BEKTOD;

r) QyHKIHS.

11. Benute CyMMY 3JICMEHTOB MaTPHULbI
( 1 2 3) _ (—2 -3 —4).

-3 7 4 2 7 4

Bepnbiii oTBet: 10

12. BBenute BepHbiii oTBeT: M3 OykB paspesHoit az0yku «M», «A», «K», «E», «T»
CitydaiiHbIM 00pa3om OepyT Tpu kapTouku. Haiitu BeposTHOCTh TOTO, uT0o « MAK»?

o 1
BEPHbLIN OTBET. 5

13. BBenute BepHbIi oTBeT: B KOHKypce ydacTBYrOT 15 denoBek. CKOJIBKHMH
crnoco0aMy MOKHO paclpeieIuTh IEPBbIE TPU MECTa MEXKITYy KOHKYypCaHTamMu?

Bepunbiii oTBet: 2730

14. KomOuHaTopuKka OTBEYaeT Ha BOMIPOC:

a) KaKOBa 4aCcTOTa MAaCCOBBIX CIIyYalHBIX SBICHUIA;

0) ¢ KaKo# BEpOATHOCTHIO MPOU30IAET HEKOTOPOE CITy4aitHOE COOBITHE;

B) CKOJBKO pPa3IM4YHBIX KOMOWHAIMA MOXHO COCTaBUTh M3 DJIEMEHTOB JIaHHOTO
MHOeCTBa; *

15



I') CKOJIBKO 3JIEMEHTOB COJAEPKHUT JAHHOE MHOKECTBO.
15. B Baze crosar 7 kpacHbix u 6 Oenbix po3. Hekro B3sm 5 1mBerkoB. Kakosa

BEPOSATHOCTh TOTO, YTO B OyKETE OBUIN TOIBKO O€JbIe TBO3AUKH?

Bepwnsrii otet: 0

16. HeB03MOKHBIM Ha3bIBa€TCS COOBITHE, KOTOPOE. ..

a) HUKOTJ]a HE MOJKET TIPOU30UTH;

0) MPOUCXOAUT OYEHBb PEIKO;

B) HUKOT/Ia HE MOXKET MPOU30UTH, B YCIIOBHUIX JIAHHOTO dKCIIEpUMEHTa; *

') MOYKET TIPOM30UTH, @ MOXKET U TIPOU30MTH B PE3yJIbTaTe TAHHOTO IKCIICPUMEHTA.

17. MaremaTruuecKkoe OKHUIaHUE TUCKPETHOM CIIy4YallHOW BEIMYMHBI — 3TO
a) cyMMa MpOU3BEJICHUHM BCEX €€ 3HAaUeHHUI Ha UX BEPOSITHOCTH; *

0) cymMMa KBaJpaToB MPOU3BEACHUIN BCEX €€ 3HAUCHHI Ha X BEPOSITHOCTH;
B) CyMMa BCEX €€ 3HAUCHUII;

I') cpeaHee 3HaUeHUE BEPOSITHOCTEH.

18. JluckpeTHas cydaiiHas BEIWYHMHA 331aHA 3aKOHOM paclpe/eaeH s
Xi 2 4 5 7
Pi 01 0,2 a 0,4

Ykaxure, 4eMy paBeH IapaMeTp a.

BepHnbiii oTBet: 0,3

19. QuckperHas ciayuaiiHas BeIMYMHA 3a/laHA 3aKOHOM pacipe/eeHus

Xi 2 4 5 7
Pi 0,1 0,2 0,3 0,4

YKaxure, 4eMy paBHO MAaTEMaTUYECKOE OKUIAHUE JAHHON CITyYalWHOW BEJIUYHUHBI.
Bepubiii oTBeT: 5,3

20.luckperHas cinydaiiHas BeJIMYMHA 33J]JaHa 3aKOHOM pacIpe/iesieHus

Xi 4 4 4 4
i 0,1 0,2 0,3 0,4

BepHblii orBer: 0

21.YcTaHOBUTE COOTBETCTBHE:

HHTerpan PesyabTatr

1 Isin xadx A. In|sinx| + C

2, Icos xdx b. —sinx

3 IthdX B. sinx+ C
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4 J’ ctgxdx I'. —cosx+C
A. —In|cosx|
E. ctgx +C
K. —In|cosx|+C
3. —In|sinx + C]|
H. cosx+ C

Bepnblii otBeT: 1- I'; 2— B; 3= XK; 4-A

22. TlocraBbTE B COOTBETCTBUE KAKIOMY KOMIUIEKCHOMY YHCITY €TI0

aApryMEHT:
1) —2+2-i A)0
2) 6—6-1i B)Z
4
4
4) 15+ 15+ ) 5%
)
4
M1
E)—
4
Bepubrii otBeT: 1) > B5; 2) > B; 3) > T; 4) > E
Bapuanr 2
1. BnumuTe BMECTO MHOTOTOUHUSI MTPABUIIBLHBIN OTBET: OCHOBHOM CIOCOO BBIYMCIICHUS
MpENeIoB — ...... MPEICIbHOTO 3HAYEHUS TEPEMEHHOM B BBIPAXKEHUE IMI0J 3HAKOM
IepeMeHHOK. BepHbIi 0TBET: HENMOCPEeACTBEHHAS MOCTAHOBKA
2. Briumure BMECTO MHOTOTOYMS IIPAaBUJIbHBIN OTBET: nmpoueaypa

muddepeHunpoBanus, 3TO ... BepHbIil 0TBeT: HAX0K/AeHHe TPOU3BOHOM
0]
3. B Teopuu npezaenos ais yCTpaHEHUs! HEOIIPEIETIEHHOCTH — » KOTOpast BOSHUKACT M3

— 3a IPUCYTCTBUS JPOOU C MHOTOUIIEHAMH, HEOOXOIUMO ...
a) PazgenuTh uncnuTens U 3HaMEHaTeb Ha HAWBBICIIYIO CTENIEHb IEPEMEHHOM *
0) [loacraButh npenenbHOE 3HaUCHHE IEPEMEHHOM B BBIPAXKEHUE 0] 3HAKOM Tpeiena
B) JIOMHOKUTh YUCIUTENb U 3HAMEHATENb APOOU Ha CONPSDKEHHOE (YUCIHUTEIO WU
3HAMEHATEJII0) BhIPAKEHUE
17



r) Pa3HO)KI/ITB YUCIIUTCIIb U 3HAMCHATCJIb HA MHOXUTCIIU
C 3 +5x% X2
lim 5

4, x—0 7X

a)0

1
6 _*
) 7

5. (C)=

a) C,

0)1;

B)0; *

') HET BEPHOTO OTBETA.
6. (sinx)'=

a) sinx;

0) cosx;*

B) —SINX;

r')—COSX.

7. (ctgx)'=
a) tgx;
0) —
B) —
1
r) - sinx’
8. (Utv)'=
a) u'v’,
0) u'tv';*
B) u'+v’;
2) HET BEpHOTO OTBETA.

1
cos?x’

1 %
sin2x’

9. Beeaute 3HA4YECHUE MIPOU3BOAHOU byHKIUU
y = 4x3 + 3x? + Sxnpu x =—1

Bepnpbiii oTBet: 11
10. KBagpaTHOl MaTpulieil Ha3bIBAIOT. ..
a) CTOJI0€I] MaTpHuILy;
0) MaTpuIly, y KOTOpOH KOJIMYECTBO CTPOK HE PABHO KOJIMUECTBY CTOJIOIOB;
B) MaTpHILy, y KOTOPOH KOJUYECTBO CTPOK PABHO KOJIMYECTBY CTOJIOIOB; *
') CTPOKY MaTpHUILy;
1) TAKOW MaTpPHILIbI HE CYILECTBYET.
18



11. Beenure CyMMY JJIEMEHTOB MaTpHULbI
(2 1 4) . (—2 -1 —4-)
3 -7 2 2 -5 4
Bepnpblii oTBet: 11
12. Beaute BepHblit oTBeT: B rpymnme 15 denoBek. CKOIBKMMHU CIOCOOaMU MOKHO

BBIOpaTh 3-X U3 HUX JJI11 YOOPKU TeppUTOpUn?
Bepnblii oTBeT: 455

13. BBenute BepHbIN OTBET: CKOJBKUMHU CIIOCO0AMU MOKHO paccaauTh 6 4eloBeK
3a KpyIJIBIA CTOJI?

Bepnblii oTBeT: 720

14, UYro o3navaet K! B komOuHaTOpHKE?

a) BOCKJIMIIAHUE;

0) mpou3BeAeHHE BcexX LeNbIX uncen ot 1 go K; *

B) CYMMY KBaJIpaToB IeibIX uncen oT 1 10 K;

r) pazHoctb K—1.

15. B xopoOke nexano 7 kpacHbIX U 6 Oenbix Kapannamied. Hekto B3snm 5 u3

Hux. KakoBa BEpOATHOCTB TOr0, YTO HEKTO B35 5 O€JIbIX KapaHaalei?
2

97229’
6

0) 13’

B) 1;

r) 0.

16. Kak Ha3biBaeTcs COOBITHE, KOTOPOE MOKET MPOU30WTH, a MOXKET U HE
IPOU3BOUTH B X0J1€ UCTIbITaHus. Hammpumep, mpu OpocaHny KyOrKa BITAIO 6 OYKOB.

a) CnyuaiiHbIm; *

0) COBMECTHBIM;

B) JlocTOBEpHBIM;

r) HeBO3MOXKHBIM.

*

17. 3aKOH pacrpeeneHus: JUCKPETHOM CITy4yallHON BETUYMHBI MOKHO 3a/1aTh
BepHblii 0TBeT: ¢ IOMOIIbIO TA0JIMIbI
18. JliuckpeTHas ciyyarHasi BEJIMYMHA 33/1aHa 3aKOHOM PacCIpeIeTICHUS

Xi -2 0 2 4

pi 0,1 0,4 0,3 0,2

YKaxure, 4emy paBHO MaTEMAaTUYECKOE 0KUJAHUE TAaHHOM CITyYalHOW BEJINYUHBI.
Bepublii oTBeT: 1,2

19. luckpetHas ciayuaiiHasi BeTWYMHA 3a/laHa 3aKOHOM pacrpeesieHus

Xi 2 4 5 7
D 0,1 0,1 a 0,4

VYkaxute, 4eMy paBeH NapaMeTp a.
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Bepubiii orBet 0,4

20. ﬂI/ICerTHaH cnyqaﬁHa;I BCIINYHMHA 3aZlaHa 3aKOHOM paCIIpCACIICHUA

Xi 2 2 2

2

Pi 0,1 0,2 0,3

0,4

Jucniepcus 3TOM CilydyaiiHOM BEJTMYUHBI paBHA

Bepublii orBer: 0

21. YcraHoBUTE COOTBETCTBUE:

HuTerpan Pe3yabratr

1| _d’§ A Larctgiic
SIn~X a a

2. | dx B.-tgx + C
Cos” X

| o B.-ctgx + C

a2+x2

4, | _dx I.tgx+C

. ctgx

E. arcsinx + C

K. —arctg E

3. arcsing +C

Bepwnbrii otBeT: 1- B; 2> I'; 3— A; 4- 3

22. [loctaBbTe B COOTBETCTBHE Ka)XIAOMYy BUAY KOMOWHaImii (opmyriy, npu

IIOMOIIIH KOTOpOfI BBIYHCIIACTCA CI'0 KOJIMYCCTBO KOM6PIH3HHI>1:

1) Pa3merienus u3 N 3;1eMeHTOB 110 K ) n

(n—k)

3JIEMEHTOB

2) Coueranus u3 N 3JeMEHTOB 110 K 371eMeHTOB B) n!

(n—k)!
3) IlepecTaHOBKH M3 N 3JIEMEHTOB Byn—k

n!
I
) k!-(n—k)!




J) n!

Bepuplii otBer: 1) > B5; 2) - T; 3) - /1
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